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Cn••, ia diIpoIabie income (PIR) accounted for 12.6% of
.........Ition 1IIy tad ~Iy 10% and 12% of total stimula-
tion wiIIIIin 0IIi0 DiIposabic incoJne is an excellent
Wlilble for •.,_ .p renc:es in penetration levels between states.
.... .....a ¥elY~ c:onelMion betweea state .ver.,e personal
" J.... .... - Itatewide pnetr.tion rates. States with low
...... iIIcoMe _ ... 10 nationalaveraaes also have low penetration
lewis. 11bs, of__, iIwhy the PlR variable was estimated with a high
IewI of _illilll '. W... widlin the LOODEP model. The logical
policy ....1Iion from the PDt coefficient is how Ufeline pro-.-S can be d d 10 aftIet the effect of low statewide average
peI'IOUI iMome. 'I"hiI topic is diIcuued in IIIOre detail below.

UIdy," ....d Lifeline IDd UDk-up binary variable continues
............. The nationall8llysis indicates that the presence of
Lifeline ""01' Link-up pI'OII'ams pnerates only a 1% increase in
peeetration. 11Iis ...... to roupJy lOS (0) DOC tines in 1992.
California .... had over 1700000 Ufeline customers in 1992. Thus
lite LNF variable fails to provide much meanin,tul information. One
cIIar c:onc:hIIion from die LNF results, however, is that there are such
....lic differeBCes in the dearee to which individual states have
pursued UfeIiIte J"OI'U'S that a national-level analysis using only a
binary vari'" to pick up the effects of Lifeline proJfams is inadequate.

ReviewiDa tile combined estimated penetration effects across all
variables for Ohio, IlIdiana and the national averale shows mixed
results. ne 0Iai0"I results explain 78% of the chanIe in penetra­
tion. 1be I...... raWts fall apan as penetration in Indiana went
.....t the natiouJ trend by actually declining over the period 1985
'tbnMJIh 1992. The "I specification, which provides national-level
entiInates for all coefIk:ients except the intercept, fails to provide a
~I apIIInation of the pettetration chanles in Indiana. The
Ameritedl SLCR v..... in Indiana was considerably hiper due to the
intnstate SLC wIIiIc 1M RJU rate also enjoyed a luaer chanle than the
weiahted national RRI. IncIiaaa alto experienced above-average gains
in personal db,.... income. An explanation of the penetration
decline in IIMIiaDa will require a separate study focused specifically on
Indiana. 'The national resu'ts, _ is expected given a nltionaJ model, are
superior to either ltate. 'The model 'accounts' for 87% of the total
penetration ell.. at the national level.

.4,.,. for fwtIter ,tlldy

11Iere are IIwnl ways tint the modelin& effons outlined in this paper
e.n be i.,lo*. Fira, ......e~~tewide relationships
between p•••tn1ion, «., c.bIe income, - pI'OII'ams, etc, based
on data flam 0IIIy .11 companies. Statewide penetration
-.lysis wit be '"rowel by company-specific: data for at least
............. U!CI ill eecIt ..'e. aatheri... this additional data will
Jilnw.ntly iBcJc.r ricllneu of the data set. Gathering
lIiIIorioai 01 red .1"Yic:e rates for tile non-Bell LEes.
1Iewelc, 1II to be DMr'Jy ;.,0IIibIe. 1be uaJysis presented intIIiI,.... WI~ ... pDlliMe 1brouIh the NARUC study of
RIK)C flli..... "*c. rates. UtalellliIIIilar documentation can be
iIIInd for die adler LECa, the c:t.Dces of pullinl topther non-Bell
clialtone t COIIIidenbIe ezpenditures in time are slim.

A necond neee.ary area for additional study is to include variables
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PoIky iIMIes
There are two primary areas to consider when reviewing support
policies for universal service: how to stimulate diahone demand so as to
increase penetration; and how to collect the funds used to finance the
support proarams. Each of these policy areas is discussed briefly below
using information obtained from the modeling efforts.

How to support ~rUJ users?
The tint and most obvious method for stimulating demand and increase
iaa pene....tion is to reduce basic diahone rates. As the data used in the
models indicate, didone pricin. (in real dollars) has been declining
over the lilt decade. This trend has aided the slow but steady increase in
penet...tion. As conapetition emeries more vi,orously in the LEC
lMI'kets, however, LEes may be forced to rely more heavily on the
diallone markets for contribution to joint and common costs. Historical­
Iy, LECs and replMors have sou,ht to establish price structures which
minimize the dialtone services' obligations for recovering joint and
common costs. 14 As competition reduces margins in the LEes' toll and

Who, Irv~1 of diAl/OM p~MtrlJljon constilUlft '1Uli"rrw/ $~",jc~"! B AIMry

for measured-rate diallone services. These variables proved very impor­
tant in the Perl study for me.uri,. the effect of policy variables on
penet...tion. nese Uta are contained within the NARUC study and are
tbus obtainllble. AMna these variables along with data for 1993 will
probably add sipificantly to the model results.

Another variable worth including in the analysis is a measure of local
caUi", scope. StJ'Oftl vation in local callina scope across the country is
not J'eCOIItiaed at statistically sipifacant levels in the current models. 12

With the rise of extended area service and countywide calling plans,
customers are receivin. considerably more value from their basic
dialtone service. Given the strona results associated with the toll pricing
variable, it is ... that transforming a portion of the intrastate
intra-LATA toll market into an expanded dialtone service will stimulate
penetration.

In terms of addretIina the question of whether a natural rate of
non-pentration exists, studies must focus on households without tele­
phone service and model the factors driving these households' decisions.
In order to lain additional insight on the natural rate of non·
penetration, a closer examination of households that do not subscribe to
telephone service is needed. Some explanatory factors like disposable
income. calling scope and price are easy to model. Other explanatory
.ilctors like fear of privacy invasion and religious beliefs will require
more extensive and directed survey research to identify and quantify.
Several studies have broken ground in this area. 13 Once models
describing non-penetration have been developed and reviewed. state
and federal policy makers can make more informed comparisons of the
differences between states and the effects of explanatory variables on
penetration levels. These analyses may then allow the policy debate to
focus prolfam efforts away from demographic. religious and other
factors affectin, penetration which are not addressable through policy
efforts and toward proJrams like service pricing. calling scope and
service quality which may be positively influenced through regulatory
programs.

'-rN Pen IIudV u.s tJoItIlJl den·
lily and nut'I"IbeI' of lMIhin the
.., ceiling ... • ."... for CIIIing
.... Ind tlItin'laleI the of CIIIing
tcClf» on dImend wilt! .'n_..tillgly. hOwever. the 1tef1-.dy indio
... that very "., dlnlitiiS
....iencId in ura.n reduCe
~..., 1eYeII. wtIl the ,....CtMtion
of countywide celIing pIenIlt'td..70 mile
callint r8dius plans.... /MY be ."'11I1tlle
to befter tht eftIc:lI of ...-nding
calling on ptNlrltion.
''at'''''''I, UNJII ",. I , V ....
10 "'.fNeniI AmiItl coumy: of
r••·... 101 10 teen."""", It ... tum of ...
-*"Y' ....... ...-lIIId It .. ~
AftnueI hJtlf".IIIna1 c::c.nm. t..nllS'''''''0", MIy ,.; It'td ....,..,,,.,
T......~: DIrI.t'lrl .. e.t
A'..lru .. ,.. DIIifIn.~ ..,.
.... NIlIionaI CoNumer LMw c.ne.r
('.)
'-An '.11 J ...., ...
...... "' fIam.................................................
.. ,.,..,.". UNIr LIe........-_ ..
__ '"'"' ....... __ "UIIII'I
thrOuIh ..~ '" IXCI. ". ....
pall of .. fund it"' .......-a
~ on tht diIItone ,... of LEOs wilt!
high loop COltS.
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access markets, LECs and relulators may be required to allow dialtone
to pick up die Uck.

There ue Ie'¥eraI WIYS for LEes to reduce the effects of upward price
,.,...,e for dillltone services on penetration levels. 1S First. the presence
of IocaJ ....red MrYice (LMS) options for customers was clearly
-.n by die Perl _ucIy to benefit demand. The low flat-rate monthl)'
rec:urrifta eMf. IlIIows customers to connect to the public switched
aerwork at .. .,... provided that their monthly uSl,e is under
control. For 1ow-illco8ae customers with limited usale but who need
COBMCtion to the telephone system to receive calls and have access to
eBtefItncy services like £-911, LMS service provides an excellent
IONtion. 16

III Mldition to pro¥idiR, LMS, expanded effons for enrollin, qualified
customers iato .ai'linl Lifeline programs promise to increase
pe8Ctration. 17 Eliltina Ufeline programs provide for areatly discounted
I80Ilthly locaI.rvioe rates for cuttomers that meet income criteria. As
noted above, sublcribenhip in Ufeline programs is aenerally very small
relative to the bale of qualifyinl customers. There are many reasons for
this ud studies have been done which panialty explain this problem. IS

The policy question to answer is what level of administrative expense
auociated with ~tittuaJly monitoring and publicizing Lifeline pro­
Jrams is justified liven the benefits. More thorouah analysis of this
~icy question will be needed as competition in the toll and access
markets put upward pressure on local service rates.

A more controversial, and probably less influential, method for
stimuJating demand for dialtone is to allow Lifeline customers to
purchase custom calling features that enhance the value they receive
from their telephone services. As an exampJe. a small subset of
customers may dec:ide that their privacy concerns mandate that services
like Caller 10 or Selec:tive Call Rejection must be purchased along with
diahone. If the ClOIftMned pa,ckage of diaJtone and the custom calling
features are beyond their financiaJ grasp. they will simply choose not to
purchase any of the services. If these customers meet the income criteria
to subscribe to me Ufeline programs, the price break on dialtone may
altow them to purchase the entire package that they require.

Another way to control the end users' overall teJephone biJI is to
provide free toll blocking. Some customers find that their inability to
control their Iona-dittance callinllenerates monthly toll bills that they
are unable to pay. Combined with this problem, their household income
....es the purchase of both undiscounted dialtone and toll blocking
service too expensive. For a select group of low-income customers.
providifta free toll blocking service will probably stimulate demand for
....... service. Free toll blockin, may in fact prove more effective in
ClMttroliDJ the CUltomers' total bills and stimulating demand than
diIcounti,. clialtone FIles.

11Iere an, however, several concerns associated with providing free
toU bJockina. n.e first concern is that toll blocking is a viable and
profitable c:aJJina "tu~ offered by the LEes. Unless the program to
provide dIis .rvice free is carefully crafted and implemented, demand
for the toll bIocki., service may be reduced to the point where the
ICrYice is DO IonIcr profitable and must be pulled from the market. In
addition, liIniIar to _versal service suppa" functions, the costs for
Ninittilterinl and lftOftitorinl the free toll blocking program must be
kept under control. A IoJjcal solution for limiting the impact on existing
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toU blocldna CUltomers is to provide free toll blocking only to Lifeline
customers. While it does not seem losical to provide free toll blocking to
I customer who has Lifeline and is purchasing Caller ID, this question is
the fodder for Nture policy debates,

Another _thod for increasin. penetration is to either discount
IIrvice connection rates or allow customers to payoff service connec­
tion rates over a period of time, Both the modelin. efforts presented in
this paper and the Perl study clearly indicate that service connection
pricinl is an important factor for explaining demand for residential
dialtone service. DilCOUntina service connection charges, however. is
already bein& "_nted throUJh the FCC's Link-up program,
Rather than creatinl new proarams, increasing public awareness and
subsc:ribenhip to the existina program by qualifying families may be
needed to inause penetration. The more difficult question of how to
fund administrative and proaram expenses is discussed below.

Finally, the model indicates that reducing toll rates will stimulate
penetration. As the LECs' toll markets are limited to the intra-LATA
toll markets, requiring LEes to reduce their toll rates or provide
reduced toll rate services to low-income customers may prove relatively
ineffective in stimulatina demand, More on point for this topic is the
question of how universal service support mechanisms should be
funded. The next section discusses this issue in more detail.

How should universal service support programs be funded?
Existina universal service support programs are funded primarily
through charges levied on IXCs based upon their share of the toll
market. 19 By assessing these costs on IXCs, the programs are funded
throuah artificially high toll rates charged by the IXCs. The model
presented in this paper and the HTB study strongly show that reduced
toll rates stimulate diahone demand. As a resuh of this relationship.
requiring toll services to function as the funding source for universal
service prosrams is somewhat counterproductive. The benefits of
increased demand through lower diahone pricing are partially offset
through repressed demand associated with higher than necessary toll
rates.

Removina the universal service support funding burden from the toll
industry will result in lower toU pricing and stimulated diahone demand,
The current interstate toll market is intensely competitive and reduc­
tions in costs from eliminating the support mechanism would be passed
on to consumers in the form of lower toll pricing very quickly, Of
course, areat care must be taken to ensure that the new mechanism for
fundinl the univenal service programs is not worse than the orilina!.

Based on the results of the modeling efforts discussed in this paper
and both the Perl and HTB studies, a case can be made that support
mechanisms for universal service prOlJ'ams should be maintained wholly
within the local diahone market. Following this araument, existing and
future support propams sJIould be funded in a competitively neutral
fashion by all c:onapanies that provide local diahone service. A lolical
way to ICCOIftpiish this is to require all diaJtone providers to charge a
uniform statewide dialtone additive charge to support the universal
service ptOIl"Ims. 1"be costs of administering the programs along with
the value of the diKounts provided to customers can be added together
and divided by total loops provided within the state by all companies.
Each company will then remit to the supponing fund based upon their
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total loop OIMIt. 1D dais flllhion the additive to each company's local
.mce nteI will be ideIIticaI and no firm will be disldvanta,ed throu,h
die ..... IMdliIn' m. Of COlIne an even better method for funding
.... dialtOMIaIIIIlicIy "osrams is thrOUJh aeneral tax revenues. This
_ ... .etIIIod, IIowever, has little realistic chance for widespread, ,1••IIIation.

An cIliIrIcIeristic of the fundina proposal described above
...... die 1IlId 1011 markets will not provide an explicit subsidy for
....OM .mce.- AI competition evolves in the dialtone, access and
toU ..nets, die .-oId COIlCept of the toll-to-Jocal subsidy, which
evolved iato ........to-iocalsublidy, must be eliminated. At some
peiDt die ....." will no Jonpr be able to play pass the local subsidy
without ....~••Itition ancIIor equity within the markets. Limit­.. _.dies to IJIiIIIIy talpted pI'OII'UIls which are paid for on a
~veIy ...... _5 throup a funding system that is wholly
caetained wilbin me diakoae market will provide a Iar,e step in
NIOIviJI& ..........diftJ the toll-to-Iocal and access-to-Iocal sub­
tidies. E.,_eli.. the Uteline J'I'OI!'ams and altering the way they are
~ may pnMde • fnntework to accomplish these goals.

The ......tive to maintaining universal service suppan funding
within the dialtone market is to require all telecommunications firms to
pII1icipate in the funding burden. While there are complications
--aated with this, as noted above, this argument also has considerable
merit. fint, this form of funding has been in place for many years and is
weD understood. Second, vinuaUy all telecomunications firms benefit
from tile existence of the local loop and dialtone service. As such, it is
IoticaI that all finns benefiting from the service should pay to suppan
"and for eIi.hone.

The IeCODd question to address is how the universal service support
funds should be distributed. The two most logical distribution methods
1ft to distribute the funds directly to customers that qualify for support
or to distribute fuds to the dialtone companies based upon qualifying
customer counts. Providing telecommunications vouchers or coupons
direc:tly to customers would provide a funding system similar to the
federal food stamp PJ'OIfam. Unless the vouchers are sufficiently limited
to the individual to whom they are issued, a market for the vouchers
may develop which would undermine the success of the program. In
addition to this difficulty, the administrative cost of maintaining a
voucher/coupon proaram promises to be higher than the alternatives.
for tllne rMIOftS, peyment directly to dialtone companies based upon
their total count of qualifying customers appears to be the superior
IOIution. On an _UaJ or other periodic basis, companies would submit
their 'liIible Ii_ ootInt to a fund administrator for reimbursement .
Sipific:antfy 180ft .alysis of potential problems and administrative
COlIS MIOCliMed with these two funding mechanisms is needed. The
PCC's pee..Notice of Inquiry in docket CC No 80-286 promises to
JlHnte the needed policy debates and facts.

C••dIIII.... ,.._dIICIcNIs
TIae --1inJ efforts developed and presented within this paper served
to reiIIforce the results of Ieveral prior studies. Dialtone and service
COIIIIeetioD ntes aIoftJ with toll pricing are all important variables for
predietin, dialtone demand behavior. In addition, the varied success of
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Life_~ IlC'I'OIS the country have prevented the Lifeline and
LiM-up vmW* .... proviDl sipiflCant. As competition evolves in the
LEe markets .. upward pressure is placed on dialtone rates, the
~ ......... wiD probably pursue Lifeline programs more
YiforousIy. 'nil pro•• should illlpfove the prospects for successfully
...... the iIIIpect of these pI'OIfaII1s on dialtone.

III of "'lltlilliEII whether there exists a natural asymptote for
.......... at eittaer tM state or national level, the model results are
~. 'Be dMa Mt and/or DIOdeI specification were insufficient
for i*nrifyinc dIiI c:t.naeristic: of residential penetration. Expanding
die ... let beet iIIto dae past, wltic:h promises to be a difficult
..........., or ina time to enrich that data set will be necessary to
iIapro¥e die proIpedS. A necessary alternative to expanding
die niICiIII is to model households that do not subscribe to
diakone Iervice rch studies foculin, on non-penetration probably
holds more promise for estimating whether and at what level an
.Yft'plote exists.

The policy recommendations for improving penetration levels based
upon the modelin. dons are as follows:

• OtIer LMS in addition to f)alorate dialtone service.
• Support policies which result in lower toll prices.
• Support industry efforts to spend additional money promoting life-

line prop-ams.
• Allow Ufeline customers to purchase ancillary services.
• Provide free toll blocking to qualifying customers.
• Continue the prosrams to discount service connection charges and

allow time payments.

Several of these policy recommendations are controversial and will
undoubtedly receive spirited debate in the comment rounds of the
FCC's Notice of Inquiry for universal service support.
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